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s~wXIJgi  of ~ol~r matkm excitation functions exhibit
enhanced power in fortnightfy  tidal band
@ “1 Ilis CrIllaI-ICC(; power is a~it il)tf~((; ~o cx:e:;r  I ficftil f:x(:i~f:licltl

Upon subtracting atmospheric wind and pressure
effects, fits for periodic terms at the Mf and Mf’
tidal frequencies are obtained and compared to
predictions of ocean tide models
c 0C:C611 tide IT-IOC;CIS ~)](’(lid ~)olf:t ttlotic~rl cx(:ilatic)n (’ffcci$

lhat differ with c:a(h ott-icl, trtd wiltl ol)sc:tvfifiolls,  tly f::(t(~r$
fi~ kq]e ~~ 2-=3

Need improved models for effect of long-period
ocean tides on Earth’s rotation
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OCEANIC RESPONSE TO ATMOSPHERIC
SURFACE PRESSURE FLUCTUATIONS

How do oceans transmit atmospheric surface pressure fluctuations to
ocean bottom?

inverted barometer assumption

AAM pressure terms are available that have been computed under
each of these assumptions

/AAM pressure term computed under inverted banmmxw assumption
chosen for use here
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SPACE95 POLAR MOTION CHI–FUNCTION (:984–1 995)
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.

Observed & Predicted Effects of Long-Period Ocean
Tides on the Polar Motion Excitation Function ~(t)

—. ———— —— ———— .

Prograde Retrograde
Amplitude Phase Amplitude Phase

(mas) ( d e g r e e s ) (mas) ( d e g r e e s )
————_.—

M:;~:;:id:~)M

Gross et ;1. (1996)
[)i~kliiail (19Q3)

M9 9.13-day
L 1SP CE95 -A  M

Gross et al. (1996)
[Iickniarl  (1993)

Mf’ 13.63-day)
AS P  CE95-AAM

Gross et al. (1996)
[’~ickrnarl  (1993)
Seiler/Gross  (1993)

Mf (13 .66-day)
SPACE95’AAM
Gross et al. (1996)
L}i~klilall (l$!9~)
Seiler/Gross  (1993)
Desai  (1996)

Mm (27.55-da
tiSPACE95--AA

Gross et al. (1996)
L)i~klllaIl (j~$:~)
Seiler/Gross  (i{!93)
Desai  (1996)

0.22 i 0.30 19t78
0.47 f 0.45 -“30 i 55

(1,:+2 y :+

—

0.60 i 0.30
0.21 ~- 0.45

~.zl

0.33 i- 0.30
0.41[) ;,20.45

.,

1.36 f 0.30
2.01 i 0.45

().71
@.~cJ

2.58 i 0.30
2.73 * 0.45

~.72
1.44
1.73

. ——— —

Observed values are in blue. Model predictions are in f!rccn, ret;, black,

Quoted uncertainties in observed values are l-sigma formal errors.

Prograde (p) and retrograde (r) amplitudes A and phases a defined by:

~(l) = AP eia~ ei @(t) + A, ~iar e-i lit)

where ~(t) is the tidal argument.



RESULTS

At each tidal frequency, the different observed
results, which are based upon clifferent polar
motion and AAM data sets spanning different time
intervals, agree to within about 10 of each other

At the Mm, M9, and IW9’ tidal frequencies, the
SPACXK15-AAM residual spectrum shows no
enhanced power, but the recovered amplitudes are
somewhat larger than the formal error

* FCItrt-Ial en w tmy IJC t!ricier-{-f:tiillf:tc~;  by tactw clf abc~ut 2-3

Since no resonances in the ocean are expected
between the nearby /lW and Mf’ tidal frequencies,
the observed prograde (or retrograde) phases at
these frequencies should aqree with each otherh
* l:G~iO~I~ciC  ptwscs c;iffer  t~y f$~”, or “ i  .90

~ l’tc~{~tecic  phases {iiffc:i LIy &[;c’$ t~t 3.30

6 “1 hlJS,  ptOgf”fiCk  (l(:h(~$t%;(kj  ~d@$W q?tce with COCII otllct
to vvill~il~  alw[!i 30 (w to v~itl~il~  al>ot~t  f it=lflatcd c))

Model predictions differ with each other, and with
dxxmmticms, by factors as large as 2-3

Discrepancies between  rnockl predictions, and
betwe6n preciicticms and obser%ticms, ilkktrate
the need for improved models fc~r Meet of lcmcj-
period ocean tides cm the Earth’s rotation ‘
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